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(54) CONTACT PIN AND SOCKET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide contact pins with conductive balls 
and a socket for electronic parts capable of performing good contact without 
giving damage to the conductive balls. 

SOLUTION: A socket 1 for testing a BGA package 10, according to this 
invention, includes contact pins 20 consisting of spiral cdil springs 20a and 
stored in spring storage holes 51 in a ball guide 50 and a positioning setting 
40 provided thereon. In this way. flood contact is performed without giving 
damage to conductive balls 1 1 . When the contact pins 20 consisting of the 
spiral coil springs 20a contact the conductive balls 1 1 , s piral contact portions 
are form ed and a contact area is increased, resultin g i ngood connection . 
Similar etfect is obtained in application for upper spiral compression coil 
springs 20b. — - — , 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the 1 translation may not reflect the original precisely. 

2 **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the contact pin and socket at the time of contacting the 

conductive ball carried in electronic parts, such as a wiring substrate and a semiconductor chip, for inspection etc. 

[0002] 

Pescription of the Prior Art] the BGA (Ball Grid Array) package which uses a conductive ball as an external terminal -- for 
example, in order to conduct the performance verification, it is inspected using the socket of IC checking Generally as the contact 
method for the conductive ball at this time, the contact pin of a POGO pin method or a flat spring method is used. 
[0003] If the contact pin of a POGO pin method contacts a conductive ball at the pin point and it is pushed further, at the time of 
normal, the shank connected with the pin point will slide it, and it will push a conductive ball against it by the spring force 
equivalent to the amount of slides, however, when the slide of the shank connected with the pin point does not slide at all, a 
conductive ball is pushed by the force of pushing not the spring force but a BGA package, and a damage is given to a conductive 
ball and a contact pin, and when a slide is astringent, it is*alike to that extent, and it responds, and there is a problem of giving a 
damage similarly 

[0004] In a flat spring method, the point contact of the conductive ball will be carried out to the flat spring of a plane, and it has 
the problem of becoming a poor contact, without the ability performing positive contact by foreign matter adhesion of a point of 
contact etc. Moreover, in the contact method by the pin point of a cone, there is a problem that a poor contact occurs, by the 
configuration defect of the pin point, foreign matter adhesion, etc. 

[0005] There is technology which various invention is performed that the trouble of this contact method should be improved, for 
example, is proposed by JP,9-55273,A, JP,9-219267,A, JP, 10-1 4443 8,A, JP,10-189191,A, etc. Thus, these damages and the 
cure against a poor contact have been a big technical problem on electronic-parts production with the spread of BGA packages. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention aims at offer of the contact pin which does not start the defective 
conti nuity bv the poor contact , and the socket using this contact pin, without generating a damage, w hen it is made that th e 
^above-mentioned problem should be solved and a conductive ball is contacted. 
[000T| ' 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the contact pin of this invention according to 
claim 1 is considered as the composition which formed the contact pin by the helical compression spring in the contact pin which 
contacts the conductive ball of electronic parts, such as a wiring substrate and a semiconductor chip. Thereby, since there is no 
slide in the contact pin of a POGO pin method, the danger of generating a ball damage is improved sharply, and contact on a 
conductive ball can contact in the circular contact section by the coiled spring edge, and can improve defective continuity. 
[0008] Invention according to claim 2 is considered as the spiral composition in which the diameter of a volume of the 
aforementioned helical compression spring spreads in the conductive aforementioned ball side gradually covering an overall 
length in the contact pin according to claim 1 . Thereby, contact on a conductive ball serves a^iecontact section of the shape of a 
spiral by two or more number-of-turns secti ons of a coiled spring edge, and its touch area increases, and ltcan impT c^defecTiver 
continuity ! 

[0009] Invention according to claim 3 is considered as the spiral composition in which the diameter of a volume of the 
aforementioned helical compression spring spreads in the conductive aforementioned ball side gradually from the middle in the 
contact pin according to claim 1 . Thereby, while being able to perform a setup of the spring force easily, manufacture of coiled 
spring becomes easy and a cheap contact pin can be manufactured. 

[0010] Invention according to claim 4 is considered as the composition which prepared the receptacle section which raises 
contact nature at the end of the aforementioned helical compression spring in the contact pin according to claim 1 . Thereby, a 
contact pin contacts to either good [ without / of a conductive ball or test-board contact / being influenced by oxidization of the 
contact surface-ed etc. ] at least. 

[001 1] In the socket which connects electrically the socket of this invention according to claim 5 in contact with the conductive 
ball of electronic parts, such as a wiring substrate and a semiconductor chip The contact pin of a claim 1 -4 given in any 1 term, 
and the test board which has contact in the position corresponding to the aforementioned conductive ball, the receipt which 
contains the aforementioned contact pin in the position corresponding to the aforementioned conductive ball - it has considered 
as the composition possessing the ball bearing guide which has a hole, and the positioning plinth which performs positioning of 
the aforementioned electronic parts Thereby, the electronic parts which have a conductive ball can be tested, without starting 
defective continuity, without giving a damage to electronic parts. 

[0012] Invention according to claim 6 is considered as the composition which protruded the aforementioned contact pin on the 
aforementioned ball bearing guide in the socket according to claim 5. Thereby, since it can expand and contract freely completely, 
coiled spring can remove certainly the danger of giving a damage to electronic parts. 
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[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is explained with reference to a 

drawing. The first operation gestalt of a contact pin is explained using drawing 1 . Drawing 1 is a contact pin schematic diagram 

in the first operation gestalt, (a) shows the enlarged view and (b) shows the enlarged view at the time of contact. In this drawing, 

20 is formed by spiral helical-compression-spring 20a to which it is a contact pin and the diameter of a volume spread gradually 

in the conductive ball 1 1 side on the whole. The near edge where the diameter of a volume spread contacts the conductive ball 1 1, 

and the edge of an opposite side contacts contact of a test board further, 

[0014] As shown in drawing 1 (b), when spiral helical-compression-spring 20a was wound around the conductive ball 1 1 side 
and the path has spread, two or more spiral number-of-turns sections of helical-compression-spring 20a contact conductive ball 
1 1 front face. That is, as shown in drawing 5 (a), as for spiral helical-compression-spring 20a, the spiral-like contact section 
contacts the conductive ball 1 1 . Positive contact is performed, so that the touch area of spiral coiled spring 20a and the conductive 
ball 1 1 is large. For example, from the contact section of one point by the pin point of a cone, the touch area of the contact section 
of the shape of a spiral by spiral coiled spring 20a becomes large, and positive contact is performed. Preferably, in order to 
enlarge the contact section, the spiral maximum outer diameter of helical-compression- spring 20a is made larger than the 
spherical diameter of the conductive ball 11. 

[0015] Moreover, when the contact pin of a straight-like helical compression spring contacts the conductive ball 1 1, the 
configuration of this contact section serves as the circular contact section drawing 5 (b) So that it may be shown. That is, the 
touch area of the contact section more nearly circular than the contact section of one point by the pin point of a cone becomes 
large, and positive contact is ******. However, the touch area of the contact section of the shape of a spiral by spiral coiled 
spring 20a is larger than the area of the circular contact section, and the direction of contact by spiral coiled spring 20a is 
performed more certainly. 

[00 1 6] Since the touch area is large, even if it does not make spiral helical-compression-spring 20a contact by the force strong 
against the conductive ball 1 1, it can perform positive contact. That is, since it is not necessary to apply the force strong against 
the conductive ball 1 1 , the danger of giving a damage to the conductive ball 1 1 can be reduced. Moreover, like the contact pin of 
a POGO pin method, in the structure which the contact pin itself has the sliding section and it slides, when abnormalities are in 
the sliding section, a damage will be given to the conductive ball 1 1 . However, in spiral helical-compression-spring 20a, since 
there is no sliding section, it is safe. 

[0017] As explained above, by using spiral helical-compression-spring 20a as the contact pin 20, the large contact section with 
the conductive ball 1 1 can be taken, and positive contact can be performed. Furthermore, the danger of giving a damage to the 
conductive ball 1 1 can be reduced. That is, while not doing an injury on a blemish etc. to the contact section of the conductive ball 
1 1, the danger of doing an injury on a crack etc. to the joint of the BGA package 10 and the conductive ball 1 1 can be reduced. 
[001 8] The second operation gestalt of a contact pin is explained using drawing 2 . Drawing 2 is a contact pin schematic diagram 
in the second operation gestalt, (a) shows the enlarged view and (b) shows the enlarged view at the time of contact. In this 
drawing, 20 is a contact pin and is formed by up spiral-like helical-compression-spring 20b. Up spiral-like 
helical-compression-spring 20b is formed in the spiral helical-compression-spring section and the straight-like 
helical-compression-spring section to which it wound from the middle of a helical compression spring, and the path spread 
gradually in the conductive ball side. The near edge where the diameter of a volume spread contacts the conductive ball 1 1 , and 
the edge of an opposite side contacts contact of a test board further. 

[0019] Here, up spiral-like helical-compression-spring 20b can perform good contact like the first operation gestalt, when it 
wound around the conductive ball 1 1 side, the path has spread and the conductive ball 1 1 is contacted. Moreover, since a setup of 
the spring force can do the straight-like helical-compression-spring section easily, the force which contacts to the conductive ball 
1 1 of up spiral-like helical-compression-spring 20b can be easily set up by the straight-like helical-compression-spring section. 
Furthermore, it has the structure where a damage is not given to the conductive ball 1 1 as well as the first operation gestalt. 
[0020] As explained above, while being able to set up easily the force to the contact conductivity ball 1 1 of contacting, by using 
up spiral-like coiled spring 20b as the contact pin 20, manufacture becomes easy and cheap coiled spring can be manufactured. 
[002 1] The third operation gestalt about a socket is explained using drawing 3 . Drawing 3 is a socket schematic diagram in the 
third operation gestalt, (a) shows the enlarged view and (b) shows the enlarged view at the time of contact. In this drawing, the 
socket 1 is considered as the composition which consists of the contact pin 20 formed by spiral coiled spring 20a, a test board 30, 
a positioning plinth 40, and a ball bearing guide 50. 

[0022] A test board 30 is a wiring substrate which has contact 3 1 and an external end-connection child (not shown). Contact 3 1 is 
a circular pad and is prepared in the conductive ball 1 1 of the BGA package 10, and the corresponding position. Furthermore, 
contact 3 1 is connected to the external end-connection child of a socket 1 . 

[0023] the position where the ball bearing guide 50 corresponded with the conductive ball 1 1 of the BGA package 10 -- spring 
receipt - it has considered as the plate-like structure of the square which consists of non-conducting material which has a hole 5 1 , 
or a rectangle moreover, the thickness of a ball bearing guide 50 - the contact pin 20 -- spring receipt -- when it contains to a 
hole 51, the contact pin 20 projects and bends from a ball bearing guide 50, and is made into thickness spring receipt - a larger 
circular breakthrough than the maximum outer diameter of coiled spring 20a with a spiral hole 51 -- it is -- spiral coiled spring 
20a - spring receipt - expansion and contraction can be freely done within a hole 51 a ball bearing guide 50 -- spring receipt -- it 
is attached in the test board 30 so that a hole 5 1 may correspond with contact 3 1 

[0024] The positioning plinth 40 is made into the configuration of a rectangular tabular where the angle of the guide side upper 
part was beveled. Furthermore, corresponding to each side of the BGA package 10, two or more positioning plinths 40 are 
attached in the test board 30 so that the position of the BGA package 10 may be decided. Moreover, preferably, the positioning 
plinth 40 has formed the joggle 41 which determines the down position of the BGA package 10, when the BGA package 10 is set. 
Thereby, the amount of pushing of the contact pin 20 can be made level and regularity. 

[0025] the contact pin 20 - spring receipt - it is only contained by the hole 5 1 , and is not fixed, but has considered as the 
structure which can be expanded and contracted freely Here, since the contact pin 20 is not projected from a ball bearing guide 
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. 50, when the nose of cam of the contact pin 20 overflows into the upper surface of a ball bearing gtSBdfe^4fi^jE«p^^haritdan_web_cgLeije 
contraction of the contact pin 20 are not barred. 

[0026] Test operation of the operation gestalt constituted as mentioned above is explained. The BGA package 10 is inserted in a 
socket 1 , without the conductive ball's 1 1 contacting a ball bearing guide 50, and receiving a damage by the positioning plinth 40. 
here - the conductive ball 1 1 - spring receipt -- the interior of a hole 5 1 is entered in part, and it will be in the state where it was 
laid in the contact pin 20, i.e., spiral coiled spring 20a Thus, the BGA package 10 does not receive a damage by being guided by 
the positioning plinth 40 and laid in the contact pin 20. 

[0027] Then, as shown in drawing 3 (b), by pushing the BGA package 10 by pushing force F, the contact pin 20 is compressed 
and twn nf mnre spiral pumber-of-turns sections of coiled spring 20a contact thej^onductive ball JJ. That is, as shown in drawing 
5 (a), as for spiral coiled spring 20a, the spiral-like contact section contacts the conductive ball 11. 

[0028] and -- since the spiral overall diameter of coiled spring 20a is larger than the spherical diameter of the conductive ball 1 1 
- spring receipt - spiral coiled spring 20a contacts the side of a hole 51 therefore - since the conductive ball 1 1 is smaller than 
coiled spring 20a with the spiral spherical diameter of the conductive ball 1 1 while it is located in the center section of spiral 
coiled spring 20a - the conductive ball 1 1 -- spring receipt -- the damage by contact on the side of a hole 5 1 is not received 
[0029] moreover, the contact pin 20 - spring receipt -- if expands and contracts freely within a hole 51 here -- the contact pin 20 
-- spring receipt -- although the side may be contacted among holes 51, though contacted, it is contact at only the nose of cam of 
spiral coiled spring 20a, and the frictional resistance is very small, and free expansion and contraction of the contact pin 20 are 
not barred Thus, since the contact pin 20 expands and contracts freely, a damage is not given to the conductive ball 1 1 . 
[0030] As explained above, a damage is not given to the conductive ball 1 1 with this operation gestalt. Moreover, since the touch 
area of the contact pin 20 and the conductive ball 1 1 becomes large, good contact is performed. 

[003 1 ] The fourth operation gestalt of a socket is explained using drawing 4 . Drawing 4 is the schematic diagram of the 
important section of the socket in the fourth operation gestalt, (a) shows the expanded sectional view and (b) shows the expansion 
plan of the receptacle section. The socket 1 is considered as the composition which consists of a test board 30, the positioning 
plinth 40, a ball bearing guide 50, and a contact pin 20. , 

[0032] the contact pin 20 -- helical-compression-spring 20c of the shape of the receptacle section 21 and a straight -- constituting 
„ **** spring receipt ~ it is contained by the hole 51 the receptacle section 21 spring receipt it is the configuration which 
can move in the inside of a hole 5 1 , and further, as shown in drawing 4 (b), acute four protruding line 2 1 a is provided in the upper 
surface at a radial and regular intervals Since this protruding line 21 a is leaned 30 degrees and prepared as opposed to the center 
of the conductive ball 1 1 , four protruding line 2 1 a contacts the conductive ball 1 1 . Moreover, since it is acute, protruding line 2 1 a 
can prevent receiving bad influences, such as foreign matter adhesion of the front face of the conductive ball 1 1 . 
[0033] The test board 30 is made into the structure in which fixed vertical movement is possible to the ball bearing guide 50, and 
the positioning plinth 40 is combined with the ball bearing guide 50. Other structures are the same as the third operation gestalt. 
[0034] Test operation of the operation gestalt constituted as mentioned above is explained. When setting the BGA package 10, it 
is fixed to the section 41 with the stage of the positioning*plinth 40 by being pressed down from the upper part, here the 
positioning plinth 40 the conductive ball 1 1 - spring receipt « the interior of a hole 51 is entered in part, and the contact pin 20 
is contacted further Moreover, although a test board 30 is in the position of the lower point of vertical movement at this time and 
the spring force is not committed to straight-like helical-compression-spring 20c in this position, the receptacle section 21 is in 
contact with the conductive ball 1 1 . 

[0035] In order to test, it is made to move to the upper point of vertical movement of a test board 30. By this movement, the 
contact pin 20 contacts the conductive ball 1 1 by the spring force corresponding to movement magnitude. Here, since it is already 
in contact with the conductive ball 1 1 and the receptacle section 21 does not move, the danger of the damage to the conductive 
ball 1 1 by the poor move of the receptacle section 2 1 is reduced. Furthermore, since it receives unusually [ breakage of 
straight-like helical-compression-spring 20c, or expansion and contraction ] and the contact force of the conductive ball 1 1 
becomes weak, a damage is not given to the conductive ball 1 1 . 

[0036] That is, for example, when straight-like helical-compression-spring 20c is damaged, it is. A damage is not given to the 

conductive ball 1 1 , although contact force becomes weak and it becomes poor testing it. 

[0037] After a test end, after a test board 30 moves to a lower point, the BGA package 10 is removed. 

[0038] As explained above, with this operation gestalt, the contact pin 20 contacts the conductive ball 11, without the receptacle 
section 21 moving. That is, since there is no bird clapper that movement of the receptacle section 21 is poor, the danger of giving 
a damage to the conductive ball 1 1 can be reduced. Furthermore, the contact pin 20 contacts the conductive ball 1 1 good by 
protruding line 2 1 a of the receptacle section 2 1 . 

[0039] In the operation gestalt mentioned above, although the example which constituted this invention from specific conditions 
was explained, this invention includes various examples. *In the above-mentioned operation gestalt, the test board 30 of structure 
which laid underground contact 30 which is not limited to a wiring substrate and has a connection to the exterior is sufficient as a 
test board 30. Furthermore, the structure where the contact pin 20 was joined to contact 31 is sufficient. Moreover, it can use also 
to the contact in the test of electronic parts 10 which is not restricted only to the contact to the conductive ball 1 1 , for example, 
has the conductive ball 1 1 and an analogous conductivity pillar. 

[0040] furthermore, the socket 1 in the third operation gestalt - setting - the contact pin 20 - spring receipt of a ball bearing 
guide 50 - although contained to the hole 5 1 , it is not limited to this structure That is, the structure where the contact pin 20 
protruded on the ball bearing guide 50 is sufficient as a socket 1 . Here, since nosing is freely made by expansion and contraction 
on the upper surface of the ball bearing guide 50 of the contact pin 20, the contact pin 20 contacts the conductive ball 1 1 , without 
giving a damage. 
[0041] 

[Effect of the Invention] As mentioned above, according to the contact pin of this invention, it can contact as circularly certainly 
the spiral-like contact section ] as a conductive ball by using the contact pin using the helical compression spring or the spiral 
helical compression spring. Moreover, since the abnormalities of the sliding section cannot occur and it can expand and contract 
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. freely, a helical compression spring does not give a damage to a conductive ball. http7/www4.ipdijpo.go.jp/cgi-bin/tran_web_cgi_ejje 
[0042] Moreover, according to the socket of this invention, good connection is made to a conductive ball by using the feature of 
the contact pin by this invention effectively as mentioned above. Moreover, a damage is not given to a conductive ball. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 is a contact pin schematic diagram in the first operation gestalt, (a) shows the enlarged view and (b) 
shows the enlarged view at the time of contact. 

[Drawing 21 Drawing 2 is a contact pin schematic diagram in the second operation gestalt, (a) shows the enlarged view and (b) 
shows the enlarged view at the time of contact. 

[Drawing 3] Drawing 3 is a socket schematic diagram in the third operation gestalt, (a) shows the important section expanded 
sectional view, and (b) shows the expanded sectional view at the time of contact. 

[Drawing 41 Drawing 4 is a socket schematic diagram in the fourth operation gestalt, (a) shows the important section expanded 
sectional view, and (b) shows the expanded sectional view at the time of contact. 

[Drawing 51 Drawing 5 is the schematic diagram of tracing by the contact section of coiled spring, and (a) shows the schematic 
diagram of the contact section of a (b) straight-like helical compression spring for the schematic diagram of the spiral contact 
section of coiled spring. 
[Description of Notations] 

I Socket 

10 BGA Package 

I I Conductive Ball 

20 Contact Pin 

20a A spiral helical compression spring 
20b Up spiral-like helical compression spring 
20c Straight-like helical compression spring 

21 Receptacle Section 
21a Protruding line 

30 Test Board 

31 Contact 

40 Positioning Plinth 

41 Section with Stage 

50 Ball Bearing Guide 

51 Spring Receipt Hole 
F Pushing force 
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